SUMMARY AIM: Medical students, the future doctors, were presumed to be knowledgeable about physical activity and would have future influence on their patients. This study aims to describe the pattern of physical activity, predictors of physical inactivity and perceived barriers to and benefits of physical activity among a sample of Egyptian and Saudi medical students. METHOD: A cross-sectional comparative study was carried out on 319 Egyptian and 297 Saudi medical students. The long form of the international physical activity questionnaire (IPAQ) was used to measure physical activity. Data was analyzed according to the guidelines for data processing and analysis of the IPAQ. Perceived barriers to and potential benefits of physical activity were reported. RESULTS: Physical inactivity was significantly higher among Saudi than Egyptian medical students (41.1% versus 15.4%, respectively). Logistic regression analysis revealed that the independent predictors of physical inactivity were non-membership in sports clubs (OR=4.8) and use of private cars for transportation (OR=2.3), housewife mother (OR=2.3), less than secondary educated mother (OR=2.1), family size less than 6 members (OR=2.0) and lastly Saudi nationality (OR=2.86). The most frequent barriers to physical activity are time limitation due to busy study schedule and lack of accessible and suitable sporting places. More than 70% of students perceived that physical activity promotes and maintains health. CONCLUSIONS: Because time and access are key barriers to medical student exercise, we believe that provision of free playgrounds in the college to practice sports during free times will promote physical activity in students.
INTRODUCTION
The adoption and maintenance of PA is a complex process, reflective of multiple personal, interpersonal, and environmental variables. Such variables involve demographic and biological factors; psychological, cognitive, and emotional factors; behavioral attributes and skills; social and cultural factors, physical environment factors; and PA characteristics (1) .
Different studies discussed the barriers to PA among university students; one of these studies mentioned that inconvenience, worries, and competing academic and social demands were the major barriers associated with PA among college students, another study stated that curricula in the college had possibly impacted the behaviors and attitudes of students as physical education college reported significantly higher exercise rates than did health college, while Reed and Phillip reported that some perceived barriers are of personal nature as depression or fatigue, others are situational as workload, or physical factors as lack of facilities (2) (3) (4) . Moreover, Daskapan, et al. reported that external barriers were more important than internal barriers (5) . Lack of time due to busy lesson schedule, parents give academic success priority over exercise and lack of time due to responsibilities related to the family and social environment were most cited items for PA barriers.
Medical school faculty members should set a good example by practicing a healthy lifestyle and health professionals should exercise, not only to benefit their own health but also to make their endorsement of an active lifestyle more credible (6, 7) . Also medical students have certain privileges and responsibilities different from those of other students: they must be aware that they are often acting in the position of a qualified doctor and that their fitness will affect patients. They must be aware that their behavior outside the clinical environment, including their PA, may have an impact on their fitness to practice medicine.
So, we decided to conduct this study aiming to assess the PA levels among a sample of Egyptian and Saudi medical students, to determine the factors predicting physical inactivity, and to address the perceived benefits of and barriers to PA among the studied groups. Medical students were exclusively selected because, it was suggested that medical school schedules and demands appear to be the major factors hindering student exercise. They are always lacking time as a result of intensive studying, and almost always under stress due to the nature of the study. Furthermore, our selection was explained by the presumption that medical students were knowledgeable about exercise and would have future influence on their patients, not only that but also their attitude towards regular physical exercise is fundamental in developing prevention-oriented behavior of the future physicians (8) .
METHOD
This study was carried out in College of Medicine, Mansoura University, Egypt and Al-Hassa College of Medicine, King Faisal University, Saudi Arabia one month before examination during the academic year 2008-2009 AD. Students of both colleges of medicine were the target population.
Verbal approval was obtained from the authorities of each college to conduct the survey in the setting as there is no research ethical committee at the moment in both universities. After obtaining approval for data collection, the researchers introduced themselves to the students in each cluster and informed them about the aim of the study and about guarantees of anonymity and confidentiality. Students were allowed to respond in their own time and privacy. The participation was entirely on voluntary basis after their verbal consent.
An anonymous self-administered questionnaire was constructed to collect data about socio-demographic characteristics, membership in sports clubs, and PA using the English version of the long form of International physical activity questionnaire (IPAQ) (9) . The IPAQ project was formally initiated in 1996 when a group of researchers proposed an international effort to develop a standard questionnaire for the purpose of public health surveillance of PA. In Geneva in 1998, supported by WHO, the US Centers for Disease Control and Prevention, and later by the Karolinska Institute in Sweden; PA researchers from 14 countries convened and started the development of questionnaires that could be used in population-based national surveys.
The list of potential barriers to PA/sports participation was developed by the authors and approved by staff members of public health department, Mansoura University. Students' opinion about potential benefits of PA and their suggestions to promote PA among medical students were included.
The long form of IPAQ is used to collect data on PA levels among young and middle age adults (15-69 years) over the last seven days. It can be used internationally to obtain comparable estimates of PA. The long version provides more detailed information often required in research work or for evaluation purposes. IPAQ was developed for surveillance activities and to guide policy development related to health-enhancing PA across various life domains. The reliability and validity of the questionnaire were tested across 12 countries (14 sites) during the year 2000. The final results suggest that it has acceptable properties for use in many settings and in different languages, and are suitable for national populationbased prevalence studies of participation in PA (10, 11) .
A pilot study was done on 50 medical students from Mansoura University. Those were not included in the full-scale study. During this pilot study the English version of the IPAQ and the list of barriers were tested for clarity of questions and simplicity of the language.
The outcome variable was low PA or physical inactivity. The predictor variables were nationality, age in years, sex, family residence (whether urban or rural), parents' education and work and memberships of sports club or participating in university sports activities.
Student was asked to think about all the vigorous and moderate activities that he (she) did in the last 7 days. Vigorous physical activities refer to activities that take hard physical effort and make he (she) breathes much harder than normal. Moderate activities refer to activities that take moderate physical effort and make he (she) breathes somewhat harder than normal (9) .
Metabolic equivalent (MET) is a unit used to estimate the metabolic cost (oxygen consumption) of PA. One MET equals the resting metabolic rate of approximately one kcal/Kg/hour. MET-minutes is the rate of energy expenditure expressed as METs per minute multiplied by minutes of a specific activity (12) .
In Al-Hassa Medical College, the total number of registered students during the study period was 385 of both sexes. The questionnaire was distributed to 367 of regular course attendants. We received only 297 completed questionnaires (response rate, 80.9%). An equal number of Egyptian students were targeted. The total number of registered students in Mansoura Medical College was 6983 of both sexes. A cluster was randomly chosen from each grade with a total of 6 clusters and the questionnaire was distributed to all students (351) in the clusters. The response rate for completed questionnaires was 90.9% (319 students). Non participation was due to absence during the study period, incomplete questionnaires and lack of interest in the study.
By using the Ainsworth et al. compendium of the average metabolic equivalent (MET) score for each type of activity, the following values continue to be used for the analysis of IPAQ data: Walking at work= 3.3 METs, Cycling for transportation= 6.0 METs, Moderate yard work= 4.0 METs and Vigorous intensity in leisure= 8.0METs (11, 12) .
Data was analyzed using SPSS (Statistical Package for Social Sciences) version 17. Descriptive statistics was presented as numbers, percents and mean  SD, as appropriate. PA scores and levels were calculated according to the guidelines for data processing and analysis of the IPAQ. Unpaired student t-test was used for group comparison of numerical data (11) . In categorical data, Chi-squared test was used for comparison between groups. We investigated the effects of different variables on the level of physical inactivity by calculating odds ratios (OR) in univariate analysis for all students. Variables for which the unadjusted P-value was ≤0.20 in logistic regression analysis were identified as potential risk factors and included in the full model. We conducted stepwise multivariate analysis by using logistic regression. We reduced the model by using backward elimination and we eliminated potential risk factors by using likelihood ration tests. p0.05 was considered statistically significant.
RESULTS
Compared to Egyptian students, the Saudi students were more likely to belong to families of urban residence with satisfactory income, large size and less highly educated parents with more housewives mothers and less professional/semiprofessional fathers. Private care was used by most of Saudi students for transportation to college (97% vs. 11% among Egyptian students). On the other hand, Egyptian students were more likely to have membership of sports clubs but less likely to participate in university sports activity (Table 1 ) Table 2 shows that more than two-thirds of Egyptian students had moderate level of PA compared to less than half of the Saudi students. Furthermore, 15.4% of Egyptian students were physically inactive compared to 41.1% of Saudi students. The most important is that health enhancing PA was reported by only 15.4% and 10.8% of Egyptian and Saudi medical students, respectively. These differences were statistically significant. Table 3 univariate analysis identified Egyptian nationality (OR=0.26), less than secondary educated father (OR=0.5), housewife mother (OR=2.0), less than secondary educated mother (OR=0.6), family size less than 6 members (OR=0.6), using private car for transportation (OR=3.9) and membership of sports clubs (OR=0.35) as predictors of physical inactivity. The stepwise logistic regression analysis confirmed the significance of some of the above mentioned variables as predictors of physical inactivity. These were Egyptian nationality (OR=0.35), housewife mother (OR=2.3), less than secondary educated mother (OR=2.1), family size less than 6 members (OR=2.0), using private car for transportation (OR=2.3) and membership of sports clubs (OR=4. 8) No barriers to PA were reported by 10.7% and 9.8% of Egyptian and Saudi medical students, respectively. The perceived barriers reported by medical students were enlisted in table 4.
The commonest mentioned barriers were time limitation due to study, non interest in sports, having other priorities, lack of accessible and suitable sporting places and lack of support or encouragement from others. UOR=unadjusted odds ratio AOR=adjusted odds ratio CI = Confidence Interval r= reference group *Adjusted for nationality, father work, mother education, family size, transportation to college, Participation in university sports and Membership of sports clubs Categories are not mutually exclusive *e.g. diabetes mellitus, cardiac diseases and hypertension **Fun and enjoyment, improve sleeping, self-dependence, relieve tension. #Low fees for membership in youth and university sports clubs, separated playground for males and females, sports training, organizing monthly sports day, care for sports injuries, more incentives for sports participation.
Some barriers were significantly more reported by Saudi students than Egyptian one e.g. time limitation, having other priorities, unsuitable weather, fear of injuries and previous bad experience with sport PA According to table 5 the commonest perceived benefits of PA were ranked as promotion and maintenance of health (72.4% of both Egyptian and Saudi students), weight control/obesity prevention, improving muscle power, improving body image and shape, spent free times, and psychological wellbeing. More than three-fourths of both medical groups suggested that provision of free playgrounds in the college to practice sports during free times will promote PA.
DISCUSSION
The process of medical study and training seems to have a negative impact on students' lifestyle such as deterioration in PA level. 13 There is compelling evidence that doctor's own PA practices influence their clinical attitudes towards PA.
14 Although the well known health benefits of PA, a lot of medical students were not physically active. The present study revealed that most of our students were of moderate level regarding PA (about two-third of Egyptian compared to nearly half of Saudi one), however physical inactivity was significantly higher among Saudi than Egyptian medical students (41.1% vs 15.4%, respectively).
This could be explained by some sociodemographic characteristics of our sample which found that most of Saudi students used private care for transportation to college compared to Egyptian ones (97% vs. 11% respectively), also Egyptian students were more likely to participate in sports clubs compared to Saudi ones (17.2% vs. 9.4% respectively). Furthermore, as Saudi medical students represent a part of Saudi society, the higher level of physical inactivity among them in comparison to Egyptian students might be attributed to the lifestyle changes that are rapidly occurring in Kingdom of Saudi Arabia during the past decades, including rapid developments in the standards of living. As a result, great changes in PA have occurred in Saudi society, where sedentary living and low levels of PA are becoming increasingly prevalent among the Saudi population. Moreover, with massive urbanization and increased reliance on computer and telecommunication technology, further reductions in PA are projected for the coming years (15) Our rates of physical inactivity among medical students of both colleges were lower than that reported in Ain Shams University students, Egypt (71%) (16) . A Saudi study reported that 45.8% of college students were physically inactive, 32.3% were of irregular PA and 21.9% were of regular PA (17) . Another Saudi study reported that about 50% of adolescents were physically inactive.15 In Iran 39.8% of medical students reported PA status and only 6.5% reported appropriate PA status (18) . A study in Thailand found that only 26.8% of medical students had sufficient PA (19) . To the contrary, it was found that U.S. medical students were more active than their age-matched counterparts in the general population; 61% met the CDC PA recommendations (20) . Previous investigations carried out in different selected medical schools have also shown that medical students were more physically active than their age-matched counterparts in the general population (21, 22) . On the other hand a study conducted in medical School, University of Pécs, Hungary reported that although medical students were healthy, they were not well trained and their PA level was behind the optimum for health promotion (8) .
The current study revealed that the most powerful independent significant predictors of physical inactivity in both Saudi and Egyptian students were non-membership of sports club followed by using private cars for daily transportation to the college, students whose mothers were house wives, and those with small family size (those students were more likely to be physically inactive than other by about 5, 2, 2 and 2 folds, respectively). This is an expected finding because adopting sedentary life by always using a care for transport and non-participating in sport club strongly support physical inactivity. Furthermore reviewing the socio-demographic characters of our sample revealed that although using private care and non-membership of sports club were significant predictors for physical inactivity among both studied groups, they were significantly higher among Saudi than Egyptian students. This was also expected as although Saudi community is economically affluent, it is not always open community for clubs like Egypt. This view was supported by a previous research that found educational attainment and socioeconomic status predict PA behaviors (23, 24) It was revealed that many factors prevent young people from regular PA; including lack of time and motivation, insufficient support and guidance from adults, feeling of embarrassment or incompetence, lack of safe facilities and locales for PA and simple ignorance of PA benefits (25) .
The present study showed that not having enough time was the most frequently perceived barrier for not participating in PA and sporting among both groups. This finding came in accordance with other studies (5, 19, 26, 27) . This result was expected as medical students have intensive studying course and busy lesson schedule so they need more and more time than other university students. It was suggested that the low PA of medical students is probably related to their significant university obligations that leave little time for participating in sports (8) . Time constraints was also reported as the most important reasons for being physically inactive among Saudi males mentioned by more than 70% of the respondents (28) .
Some barriers were significantly more reported by Saudi students as time limitation, having other priorities, unsuitable weather, fear of injuries and previous bad experience with sport PA. These differences may be attributed to the difference in time management skills of Saudi students, the very hot weather with high humidity of Saudi Arabia and the socio-demographic profile of Saudi participants as most of them were males descending from big family size compared to Egyptian students.
The present study yielded that the commonest perceived benefits of PA were ranked as promotion and maintenance of health, weight control/obesity prevention, improving muscle power, improving body image and shape, spent free times, and psychological wellbeing. These findings were nearly similar to those of study on non-exercising female university students in UK, that reported physical performance as the strongest perceived benefit from exercising, followed by psychological Outlook (29) . Reporting promotion and maintenance of health as the highest perceived benefit from PA (nearly 72% of both groups) may not be surprising as those students will be the future physicians as well as the importance of such qualities for medical students are continually emphasized by a wide range of media channels and medical education programs. Also our respondents expressed a considerable perception that PA prevents diseases (nearly 48% Egyptian vs. 44% Saudi). It is encouraging that these students were aware and perceived that PA can maintain health and prevent disease as such perceptions could act as precursors to behavioral change including PA.
The perception that there were relatively fewer benefits from PA associated with social interaction (about one third of both studied groups) and others like enjoyment and tension relieve was in agreement with the study on non-exercising female university students in UK, while the low students perception that PA can relieve tension in our study was not in agreement with Frank et all, who reported that U.S. medical students with higher rates of adherence with CDC PA recommendations perceived less stress than their counterparts who did not meet PA recommendations (6, 29) .
Unfortunately, the current study support the previous suggestion of Nahas and Goldfine 30 who reported that perceived barriers could be more influential on behavior than perceived benefits as physical inactivity was significantly higher among Saudi medical students compared to Egyptian ones where only 9.8% of the former reported no barriers compared to 10.7% of the later.
Educating students about benefits of PA was significantly more suggested by Egyptian than Saudi students, while adding sports education in medical curricula was significantly more recommended by Saudi than Egyptian ones. This difference could spot the light on the intervention strategy that should be directed to promote PA in medical students, where medical school curriculum interventions could be a potential strategy to increase Saudi students PA compliance while exercise benefits orientation programs could be that for Egyptian students.
However the students' suggestions to promote PA in our study were different from suggestions in other studies. Some studies suggested that peer social support and helping relationships promotes PA while other suggested that encouragement from the medical school environment promotes higher PA levels among medical students (6, 31, 32) .
Implications of our study include the importance of applied interventions which consider a threepronged approach. Interventions could help to decrease the perceived barriers by provision of playgrounds in each college, in addition interventions could also further highlight the benefits and emphasize the paybacks of regular PA and finally interventions could help to modify medical school curriculum. So an integrated and comprehensive intervention servicing these three directions could increase the likelihood of engagement in PA. Medical students will be the future health care providers, so they should have an important role in promoting PA and fitness among all people. Finally, national studies addressing PA patterns of medical students for both Saudi and Egyptian populations are urgently needed. Such surveillance will provide precious information for public health authorities and policy-makers.
Limitations and strengths:
This study was done during the academic year with the possible negative effects of course study on the level of PA. This level may differ during vacation. Also only one college from each country was included. So the results cannot be generalized to all medical students in both countries. Limitations of this study include also the different socio-cultural and economic profiles of Egyptian and Saudi students participated in this study as well as the potential social-desirability and information biases inherent in self-reported data.
Despite these limitations, this study is the first one to include this sector of students who represent the most elite and qualified population of young adults in both countries and so it will pave the way for further large scale-studies.
